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Background Recap
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ÅDeveloping an all electric fork 

truck

ÅReplacing an internal 

combustion engine with an 

electric vehicle drivetrain

ÅBattery pack must perform 

optimally in all operating 

conditions



Objective
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ÅDesign a heavy -duty cooling 

system for the battery pack

ÅMaintain internal battery 

temperatures below 

55 ě C



Project Value
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Developing a battery cooling system 

which will aid in advancing electric 

vehicle technology for industrial 

forklifts

Applying electric vehicle technology 

to more industries will lead to a 

lower fossil fuel dependency



Constraints
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Maintain battery temperatures 

below 55 ěC, in ambient 

temperatures up to                         

40 ěC (104 ěF)

System must fit in cavity between 

battery pack and counterweight

Height: 502 mm

Depth:  272 mm

Width:  651 mm



Data Collection
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Wall temp is 40 ěC

Air enters @ 20 ěC 

Air exits near 40 ěC

Uniform heat 

generation

Internal temp 

at 50 ěC

Surface temp 

must remain 

below 40 ěC



Project learning
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Conclusion:

Forced air convection alone, will not work at 

high ambient temperatures

Pre-cooling air to around 20 ěC will maintain 

desired internal temperatures 

From total heat generation, we sized the 

HVAC system to roughly 5000 Btu

Components purchased in the form of a working refrigeration system



HVAC System Models
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Full scale battery 

pack

Max frame size



Component Orientation
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Compressor out to the 

side away from air flow

Condenser positioned 

high to move warm air 

out

Evaporator positioned 

centrally to supply 

cooled air to the battery 

pack



Air Movement
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Two 8ó axial fans to move air through condenser

Two 10ó inline axial fans to move air through evaporator 

and past the battery modules 



Fan Shrouding
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Air directed through evaporator and blocked from escaping by a 

sheet metal shroud



Finished System
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System Fitment
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Frame and Shroud 

lined up with battery 

pack


